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Abstract 



PROBLEM TO BE SOLVED: To identify or screening NF-&kappa B activation inhibitor usable for treatment 
or the like of autoimmune disease by examining the modulating activities of a specimen to the function of 
TGF-&beta activated kinase 1 (TAK1 ). 

SOLUTION: NF-&kappa B(Nuclear Factor kappa B) activation inhibitor useful as a therapeutic agent, 
prophylactic or the like of autoimmune disease or intractable disease providing inflammatory symptom is 
identified or screened by examining the modulating activities of a specimen to the function of the TAK1 . 
Preferably, the function of the TAK1 is the one selected from the interaction of the TAK1 and a TAK1- 
binding protein 1, activation of IKK complex by the TAK1 in a cell, the NF-&kappa B activation induced by 
theTAKI, and the like. 
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[HI] «UMB«H i fcllU&*&TfcNF-*B?S 
immi TAKl (TGF-^rm-f /K 

1 ) ^ii(^£ttWM<^aifi!ffi&«(£ 

(iX^!/--y^ft. NF-ATBMttfl^BfcfeltS 

tak i m®£m-imm<v2mmz®fci-t> 
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im$mi] TAKl [TGF-0791-<-7-/Y 
fe'l ) ^ffittOT£iAfl^03aifBll&&£ 

-r *>in£Mr . n f->c vmmffimm&s&x. 
\mm2 1 ^ii^o^iwffl*^ tak i omtjg 

[K*J|3] TAKlc7)$fig#. (l)TAKlfcT 

ak i &%m® i tms.m, < 2 ) tak 1 <nr 

□f-f y*"?— t'iStiL (3) iWPWTAKlfcJ:* 
I KK&£W<7)&mt. RX/ (4 ) »*1<7?TAK 1 
J: 9I^£*ll> NF-at B%WWL>mm2tll t «T* 

n^2ie^*^. 

[ IfcSJl 4 ] TAKl <DS&jSfr\ TAKl cOTnf-f 
[11*55] TAKlt&JlffeP, «rtiOTAKl(l 
[1S*J16] TAK12:TAKl*£-&g6«l fc£?S 

[M*«7] NF-* B£ttft9PMi« i m££ab 

XfcfflBSK?* & . 11*5 1 - 6 W >-f ix*> 1 «E«<0 

[I9#JI8] fW5Bl~6<OV^-Wu6»1^3tt<0*!6 
fc Jl 9 . SjRXHRJgSilfc . N F - a: BS1tft#P0I 
X. 

imm9] TAKl«(M6t3WS*4*Sl&±)« 

1 6 N F - * B*Stt««. 
[fulfil 0] NF-*B*Sttfc«»fc*Sft6TAK 

as. 

1 1 1 ] mas 1 0 <vmiz x 0 . mtx\m 

[ W^fl 1 2 I NF-«B «ttfl3B»fcfc«- S TAK 
[0001] 

[#»*«■**««»»] *3WJtt» N F-zeBflSltft 

[0002] 
[0003] 



B (Nuclear Factor kappa B) (i. ifeS-^ffiJEEgteR 

fci/o*&. a*. nf-# Bti, mmxu. mm 

I a: B «<gft • 4HK£®t«***><»li-f*i* i 1 K J: 
OMfcSftS. vl^i 0 (CiSft-fkiSiXitN F - a: B 
tt. WsSfifU y/ADNAiWS^OjBg^J: 
fc#ftt 4»SWIMW (ft 
10«as*»fe*iNF-/cB|g^fiJ«) fc*££LT. Jig 
: PoC¥£85ttfc-f*. NF-*BM-&ffi?i]Ji, m.7 
o^uvafirolfi, I L- 1 . J*S«5EBW>j«8ffi 

[00 04] NF-at B»i, 

jBtirrtMia. sa&as>e£ <ttttH»y*-?*\ 

ISSttttRftfli& aWtt*l&, **fMH«r 

?o-A«flffi. 9Sg. Tbt-ffifcJSIfc&i:) . 

iftfMSsfttfJiflKa^ KCSftSi^rt i fctfJBfeflT o 
S. -etT, £*tfe£&tf>«sg • flMBWfcftlc. 

«»srN f — at b (n^msm^mm^mh^ii 

T<^6 (Kofp4>. Science, §1265^ 3I956S\ 1994 
Baeuerle^>, Advances in Immunology ^65%, 
H111~137H. 1997^ ; 'ItiPP- 7-291859; 
^T9 -227561). 
[0005] &&<W F - at BjgttWfJaiWfi^Sf?? 

NF-ArBosttft^aj-r&sr&^-iSfcffl^ 

[0006] IfrlfrWb. ffl&tf-%.<r)$m { is?* 

t v ^ y --y^^rSt wi-t 4 ; t Mi 

L*»L.. NF-A:BcOvSttft^^-XA{i. 
WltoW&MRf (TRAF2 (TNF-a receptor asso 
dated factor 2) » MAPKKK«-9tJ6N I K 
(NF-atB- inducing kinase) , IatB^^— Hf 
(IKK) t 3.V*1-ym$m. 2 6 STDf-jfy- 

^ (Nikolai Nature. SI385# N ^540-5445; Ma 
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niatis. Science, mzim. £S818-819:S. 1997*£ ; Ba 
euerle£>. Advances in Immunology ^65^£. Slll—B 
7K> 1997^) . vit&WZf&tfZK. iOJLt^ 
J) - X Aco»nj kfrLv vfiil^KSuS 5 £>T fc * ? y 

[00 07] -U, TQF-0T9+«--?yV*Ft— 
-tfl (Transforming growth factor-/9-activated kina 
se 1; TAKlkt>«rtl>) It, *BL»*tf>MAPKK 
K (nitogen-activated protein kinase kinase kinas 
e) CO— Ok lXM.&Ztlt:l><?>X-$>Z> (Yanaguchik. 
Science. MI270&. ^2008-20111". 1995*:»HPF9 
-163990) . TAK 1 li. TGF—fi (transfor 
ming growth factor- 8 ) \Z X ->X®m%tvh P A I - 

lrqt-^SSSttflrt-*. ttl* *cOtfo£cO&#kt 
*->"ro*JS3tTGF-iStj:r>'CiSttft*S»t*i 

kfr£>. TGF-/3 X-A- 7 r S U -<ht VA'-Ki 

[0008] TAK Hi. TAKlfe-^ge^l 
(TAK1 binding protein 1 ; TAB 1 k Lfct& ) tig 
£ (ffiSffffl) i-SCfcfcJ: WSttfcJBk* 1 ). 5/^ 
;VfitlH8Hci3 V ^X MAPKKKk VXWfcth CI k # 
»4>flTV^|, <Shibuya£>. Science. ®272^. 311179 
M182H. 1996^) . L*>L&A<£>. TAKlkNF- 

fc. 

[0009] 

imtfffikLkob-tmm *wmm&* fit 

[ 0 0 1 0 ] 19iEfrffi«:J:oTft^**f»ar 

NF-ArBvsit«sij^. tixv&emm.. &££ 
-Ikfcfcs>. 

[001 1] 

[HSfrJBfc-f Sfctfx^gt] *m%h\t, thcOT 

AK1 cDNAC03-?COTWIx£Sf* (variant) 
JBU itlf>Srfflv^cBf^<0+T. t bTAK 

1 £TAB 1 k*fcfBS*i& (over expression) $•£ 

S.ii:Ci:y. NF-ArB(7)vgtt-(t;A^;«.c:t$-l.di 
Life. ifcTAK 1 (i. TABlkffl5#ffl-r^i:i:t 
fc. IKK (IatB^^— t') ^frkffiS^fflt-ecO 

%mcoTA Kin nf-* B-mitmrntz z t 

[00 12] Z.tlh<rM$frb. TAK lrt\ NF-at 



t£K) co+cofig&ftii^T'&D. TAK 1<0&|££ 
jrpfcJt SlgWiN F - * BC0?SttfldfPiBimt 4 i 

[0013] -r^ri)*>. TAK 1 (TGF — 

tfl ) cotat&CcSttS&i*^ 

ra^R^raxji^ ? y >rtimx-$> s . 

tOO 14] NF-ArBvSWbgSStCfc^l.TA 

O^^Rtf /Xli WSgcO^£#8^<ix ? y -->- 

[0015] mt-ffiktzXiXWRXlffifcZ 
fut»rS&NF-/eB«lMdWfiB. fcitf. 

[0016] 

<i. v^<?5a**<7)io-c-*ori.j:<. mtat 

K V^X. ^"tdf. 79* ^7. t/U- 

[0017] TAK10cDNAffi5'JfcJ:VTSy^ie 
m^fX'lZWm^flX^h (Genbank/EMBL r~9K- 
X Accession No. D76446 ; Yamaguchi Science. $$2 
70^. ^2008-2011H. 1995^) . ttl. miWM$k<D 
B^J*^3. 42WX5fctt. m&t>iffi1t&%&Ltz 
hhcOTAKl cDNAcD3o07Wt^ffc (varian 
t) cODNAiE5IJS.I/-eiX^H3-F$ixSTAK ICO 

[0018] mt&m *) . 5HB#fe*%i t JUS l£*Q 
fltifttf. TAK Hi. NF-*B«Sttft«»fcfe^ 

[0019] TAK Hi. MfirtTTABl ( TAK 1 

js^gaKi) tm.m (%is)-tz>ztiz£-?x% 

ttft$<X. 70f^f y^f^— fe'vStt (MAPKKKvS 

it) ^^-Tvi§ttSk^«.* { . CO«2*«{=J:9iey 
y-fck TABi coy y|S[fc£4t!>, ±fc. TAK 1 (i 

TAKlli. !KK«^«c5:«tt-(l:L-C. NF-«Bg 

^bgSftcwset^kLr^ffiig^^L. nf 

- *• BvSttft$-^-t S k#^. f>ix?. . 
[00 20] NF-ArBStt*b£S&t;:fc»t6TAKlco 

[0021] *JSWfc*}i»Ttt, ±ie<o«t o ^tak i 

cO^tg (»tNF-*B«8§ttftlS»fcli»t*lltt) t 
ttWMtO^ffl (^F^HWXiiWWffl) *«l 
^l>. wCOi^^tSfgkLXii. «t0^ftWWi. 
itf ( 1 ) TAK 1 k TAB 1 twssftm . 
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(2) tak i (DTDx-f fe'vstt. ( 3 ) mm 

fy<7)T A K 1 IZ J: h I K K1g£ti«7)jSt£-ft. ( 4 ) SfflSS 
(WTAKlfcJ:9I8gSft6NF-ArB:©ft<L &if 

[0 0 2 2] ( 1 ) TAK1 fcTAB 1 fcOffiSftffl 

flit*. TAK 1 b TAB 1 k<mi$*W&m!,-tZ>-fi 
ft. &&3£ittB$i£ (co-immunoprecipitation) ffifci*) 

(two-hybrid system) (Jl®8§ J r3IS5283173. tiiWr 
oc.Natl.Acad.Sci. USA, »88^, H9578-9582!\ 1991 

[0023] TAKlfcTABl k ®\i!,-tm 
tCi*. TAK l&KTAB 1 t LTti* 

5— If. 6XHi s. /Df-fyA, /9-#5? r-v-r 

— fe'; V/V h-*-A'>f yf -f y^Dff V, 777 

ytnM. Xpressiai. HAWS. Mycm^k' 

mftxv^ri-Ytcti zmnucm.-&?y>vm 

l 0 0 2 4 3 T A K 1 b T A B 1 b <7>t£-&£mmi)ii- 
mUXRlZk'X'W.mitzTAKl (tL< 
teTABl) £$V\ TAB 1 ( t> L< 12TAK 1 ) fc 

miz® txm%% 9 mmzmv ikms? yn? a 

[0025] ^fe§zfc|i$i£ (co-immunoprecipitation) 
SfcJ; flit*. TAK 1 , TAB1. t>L< 

TAKiavTABi&flBaLTv^siraa 

[00 2 63 ifc. y-/vfyy,r KyXfAli, Usi? 

4ffrffl5283173. i> iyProc. Natl. Acad. Sci. USA. gS88 
*, 3S9578-9582K, 199130 . 
[00273 7-A-f 7"'; y Kis7,TJ±*nmhM 

a. mmzimtx. ( i ) m-m-^m-m (d 

NA*§lMS$Xt±ig2f3SttfbP£) fc TAK lfrfcfc 6 
®-<0it£g a® £3 -1^6)1157. (i i) Sk^H 

tab i*»&fc6«zs»&sa»&3-- K-rsae 

T. RIM 1 i I > K^HfODNAjS^**^L 



SfcLT. TAKltTABl^££fc*tfl,«S^K 
0#ffiSr«C&T 6 . ftU^tfT AKlfcTABl <7)ta 

[00283 m-Wf&-0M&&Q&i3- K1-I»ji 

[00293 m±«t*. ait*. ihuibl amus 
m®m*mm i mx'mizmtiX'Z&±. tum^ 

[00303 mmrte. mimmzmztz tw 

S>*ltf.J:<. flit*. S*tf>GAL4ffBflt (Keegan 
£>. Science, SR231%. g5699-704H, 1986*?. Ma£>, C 
ell. WM&m, m847-853H. 198730 » GCN4SSW 
(Hope£. Cell. 95885-894H. 198630 . A 

DRlgQg (Thukral^. Molecular and Cellular Bi 
ology. mm. ??52360-2369jr. 1989#) =5ri:'*W=> 
til. 

[00313 jssmn. mm^zMfatammm 
^hi§>$, ismm txit. uASg (^^^f-x 

imm&^±mmS^t3iiL : upstream activation 
site of galactose genes) £ffc?fll>GAL44tgW 

sSrD N AW,mw>& Z k WX* h . 
[0032 3 ^-^it^i>. »fc|R£S*i=arv^ m 
it*. ^ISai^jS-^^hxr— t'Sfe^ ( l a 
cZ) . A'^TyTh^yx^/yi^D^A?! 
z3-^7-cf;^7yX7i7- fe'iafe^ (CA 
T) . **/Vf&3|W>;WS/7x5~ fe'^g^ (Luc) 

[00333 (2) TAKicornx-f fc'iStt 

flit*. SSgaS^^-tf^tr. TAK 1 2W/TAB 
lfc*tri»«. RtA. ATP (<&WlZfctXRl%ZX 

i L< fdgFRHETT»»»B*ff V \ SSSa«^ »; 
ymoWZ>*%kZ1iiWik L-Crar^f VJf "J— t'vStt 

[00343 TAK lSt^TAB lti. at<s^«^i4S 

tstcj: oas^isiifBfla (»mijia. g*iBijsai^m 

h. TAK WN^g^TAB 1 b 

M-^LTfcO. N5RSB (N*«ffl2 2r$yK) 
UcTAKlii. TABlt^L^rV^ti,«14S 
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<Yainaguchi£>, Shibuyak) <7)X\ TAKltTABl 
[0035] mS&Mt LTfi, TAK 1 gft, TA 

bi, bL^tttikom^r+Yim^hzktfx- 

[00 3 6] Z<DfH. T7l>J!ry.X#XA-OXMEK2 
( SEK 1 ) (Shibuya^, Science. 3H272&. $51119 
-1182H, 1996$) . br-MKK3 (Derijard£>. Scie 
nee, Jjl267g, gS682~685H, 1995$) , b MVIKK6 
(MAPKK6) (Raingeaud£>, Molecular and Cellu 
lar Biology, SSId^, SS1247M255K, 1996$ ; Mor 
iguchi*?. Journal of Biological Chemistry, f?271 

Jgl3675~~13679H. 1996$) Srfc'OMAPKK {mi 
togen activated protein kinase kinase) ^ftlb?) 

LTMAPKK£fflH6i§£<;Hi, MAPKK^vgtt-ft 
(MAPK (mitogen activated protein kinase) lZ$t 

'J vmi^^mx) &samt lxt ak i coro 

[0037] (3) WBrtOTAKlfcJ:* IKKS^ 

mm. tak i (AoawfciisstHicoTAKi ) £ 

BSiJaSfe (over expression) £tf£«£fiWf!» 

fcL-cffl^s. z<7)Xo%mmmtixii. tak 

A K 1 &tfT A B 1 tf»EHJB'W-£3«3 J firlS±*H& 

*ltab u^mmzm^mmtmmTAK 1 

[0038] mauM*, «itr, mmmm 
m : x&ittFen : £%mt&. %me>Mm>t>. ik 

ifflV^IKK^t- b'RjfcHTK I KK|8a#<7)vS 

[00 39] (4) «rtCDTAKlfcJ;9i8g$*U 
NF-at BvSttfc 

«u«, «rE ( 3 ) t s-ttffiT ak i rtmmi 

r-T-y b4 S&iiiLT, ttM3Mrg>fBB$tft£ 

[0040] vsnsTAK i <r$mmmmi. 

?Z>k isf-i-n&MStf-k LT«K tak i ommtf 

«i4Stak i zmumtnttcMmr/zyy-a-fi, 



[004 1 j m& ( i ) - (4 ) vmiz&^x. mm 
tzm^mmt txtt. t h^towuwiiiAJiwsiBB 

1*5: if 5i<C^T'# . Witf, thHeL a*iB&. h b 
JurkatiffflS, br-THP-l», "t/K:OS-7iffl 
ft. f-A'-f--X/NA^^-CHO«^t'*^ff> 
*l, £053*5, thHeLall, b l-Jurkatifflft, h 
hTHP-llNUBSWiffiU*. 
[0042]fne(l)-(4)(7)^^^-C. TA 

Ki.TABi. i>i<\iztit><msmmt'm 
tmtm^xn o z. t t><x% & . 

[0043] TAK 1 OBftffiWi. miwmx'b 
0. TABlcDcDNAE^J:fcj;lO*$/gfflimifc 
f&£$fXT^I> (Genbank/EMBL t-?<-X Access io 
n No.U49928;Shibuya£>, Science, 1*272^. §&1179~ 
1182H, 19%$) . TAB 1 ti, ivfft^lIefelWicT) 

3\ 4*, ^^-yh^k'^WatifflJA* 

[0044] TAK 1 , TABl&fc*cDcDNA£>£l> 

ii^OPCB (Polymerase Chain Reaction) S^RT 
-PCRiS, fcl>WiDNA5>r X5'J*^WX^U- 

[0045] K??-klX\i. SS&T-at-?- 
(Milf, CMV7Dt-^-, SV4 0rot-^ 
— , LTR/Dt-^-, Xnyy-yayia/nt 

V^^-T^-f/^'s?^-. SV4 0^7^-^) 
[ 0 04 6 ] 1912 ( 1 ) ~ (4 ) (OZdZtfi&mfcJ: 

o . tak i mmzmmm#m*?m\mtfm 
btirzmkVsmz^xit. z^znf-k BStt-ftt 
mtmimiim-ttiK e©&g 

IV (in vitroXfiin vivo) icfc^T^gStX/Xii'f 

[00471NF-A; B/Stt<fc« , BE»c7)^kv7 h 7* 
•yb^ffe (Sakurai^). Journal ofNeurochemistry ^59 
^, ^2067~2075H. 1992$; Sakurai£>, Biochimic 
a Biophysica Acta, Hl316£, S132-138H, 1996 
$) , ^--K-^-T yb-fS (Tanaka4>, Journal of V 
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eterinary Medical Science, SS59S. 19 
97^; EP-652290-A ; ^^7-2918 
59; 1SBPF9 -22756 1 ) mt&VmK&Zt 

[0048] &zfmmjt\immft£g.-tmim. 

gUi^K^lO^tT^ (in vitroXiiin vivo) tl 
Til. hhTHIBtt (JurkatJBffi) £ffl^5PHAg$£ 

1 L- 21&&Z.T)V (Wacholtz£>, Cell Immunology, 
31135%, $285-298H. 1991*F) , hF??D7r-y 
3WBBRAW26 4. 7*fflH4LPS+IFN-r» 
SiNOsg^f/l' (Xie£. Science. 35256%, 352 
25-228K, 1992*) ftlft h He L aiffflffi^fflv^TN 
F-aSS&I L-ea^r/I^Oin vitro*r/K 5 
•y hTv'j.-'O'MaSliife^r^ (Connor^. European J 
ournal of Pharmacology. 35273%. 3515-24H, 1995 

ip ) , h'jzh u^y-tf y^lSydBiifet 

(Kiss£>, European Journal of Pharmacology, §5336 
%. B219-224H, 1997^) Mf? v VMWU&^TlV 

(Sakurai£>, Biochimica BiophysicaActa. §51316%. 
35132-138H. 1996*) ^Din vivo^r/l'&i'tfW 

[0 04 9] OT. 5eHW*t>oT*»BB*S^fcBL 

[ 0 0 5 0 ] =5rfc, TBWIWcls^-C , 
BJ!*#&V<#>5. ^U^zL=7-9^--yy (Molecu 
lar Cloning) j (Sambrook, J., Fritsch, E.F.&lXMa 
niatis, T. ^f. Cold Spring Harbor Laboratory Press 
J: 0 i9W*fc*W ) fci mMfflz. J: 9 ft 3 £>. * fc 
tt. *JEe>SBB^vh*fflv^»^tHiipRSW)JB* 

[00 5 1] 

[UttWJSfittWl thTAKlRVTABlWc 
DNA^Ii 

(1) b hTAK 1 <Dc D NAlitSE 
th^SJtv^BAsMMSttHeLa (ATCC CCL 

2 )*>£>*!) (A) RNAfcHRLfc. ZtlZ&mk 
L, 7rt/rfdTT7'fv-^ffi^r-*«cDNA5-P 

«Lfc. 

[0052] tffiT»fc*lfc-*ac D N A£SSSk 
L, PCR (polymerase chain reaction) ffi{C<i "5. 
bhTAKlOcDNAKfrSrJR&U:. PCRfcffl^ 
ST^V-li, 7WTAK lCOcDNAie^iJ (Genb 
ank/EMBL r— X Accession No. D76446 ; Yamagu 
chi£>. Science, §5270%, §52008-~201lH, 1995*) 
ZmiZLXmi. DNA£j£tire£)ftL*:. -fey* 

-ttfffi^J ( 1 OtiS) &tf-?«>XTAK 1 c DNAcoa 

vmt& Y>t*<vrmfr>BM ( 2 oiss) t-t>%t 3 



ff)tmf>ff)mmm-tttm\ ( 1 o&m m/^^r 

AK 1 c DNA<0M3 h'y t-?-0±SEWffl«iB5>J ( 2 
OttS) *>f»W307-^75'f7- (f£lEE?iJ 

[00 53] MiePCRT^4»il^*fe (**ll. 7k b 
OcDNABtfrO?!^) SrTn-T'kL, bV-BipcD 
NA5-f^5U- (ClontechttS) >J -->':/-r 

.&.I fct-J: 9 , 2Sc0thTAKlc0^3-T-f>^ 
$£-£tfcDNA (hTAKl a-cDNA&l/hTA 
Klb-cDNA) fcBtftUfc. 

[0054] mBtHWfctTllilLfcHeLa 
OmRNAS-ilSt L. RT-PCR (Reverse transc 
ript - polymerase chain reaction) ifcfcj; 9v 
bhTAK 1^3-r^y^iS^tfcDNA (h 
TAKlc-cDNA) i%tz. T5"f LTtt, 

[005 5] ^^>ix^3a^cDNAtol,i?:. *Vf* 
9. *<9DNAffi?i]£:&5gU:. &cDN 
A (hTAKla-cDNA, hTAKlb — cDNA 
ai/hTAK 1 c-cDNA) KOWC. -fOri— f-f 

Sft&bhTAKl (hTAKla. hTAKlb&t/ 

h tak i c ) cr>T $ /mmm* , msaiftasais 
#3, kw#^ 4 . awit? 5 (dp ttz . 

[0056] hTAKla. hTAK 1 b&tfhTAK 
1 cOcDNAEJ'M. V^XTAKl^cDNAE^l] 

*91. 7%, 87. 6X&1/86. 8%X'h-otz. 
[0057] hTAKlaii, 5 7 97$/MS£*>£> 
$r4. t^XTARl 47 

[00 58] hTAKlbd 6 0 6T$/K^*^ 
^9. hTAK 1 atiti^|,tC3|5ffiffi{CX7-7'f >- 
>?%mzli->XSLttzb!gJbti& 2 7 T 5 /K^A 
^A^tl^. ^Jt, hTAKlcti, 5 6 7TSyKH 
g*>4>&9. hTAKlatifcic-ri.i:, hTAKlb 
fc|al«C«fc2 7rS/lS^¥A* { S) , 3, $^(=f<0 
Tffi (C*JS8i») t3 9TS/^J^A ? 1.^^. 

[005 9] 3S?>b hTAKlfcll^V^XTAKl 

[00601 K£H. ^W¥9-l 6 3 990O^iJ#^ 
5(CKK$/l^b hT«»Jurkati3fWTAK l(i, 
hTAKlaOT5/KBMfcittW-6fc. 1T5/K 
<7)ffl^(W5 3 7 2#B(7)Arg^Hi s) A^^it. 7 

[0061] (2) bhTABliOcDNA^M 
IWI(l) fclSl^LTHeLaA^liSL^'J 
(A) RNA^^Sfc L, RT-PCRtcJ:ObbTA 
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tMABl^lcDN (Cenbank/EMBL r-*< 
— X Accession No.U49928 ; Shibuya£>, Science, ^27 
2%. ^1179-11821:, 1996^) Sr^KLTISftL, 

mmmmwzfrnum&zstsWM ( 1 ojis) 
ai/TABicDNA comm^ v>t -e^Tssos 
n (20ns) *^^i.3ov-o^r5-fv- m 

-k LTli. MRSB^IrO&Mm^^tr^ 
< 1 OSS) RtfTAB 1 c DNA(7)^ih3 Kyk-e?) 
±»Offi»iJ ( 2 0S3I) A>fe**3 0"e-^jfcr 

[00 6 2] '4f>il^cDNAiim;oUTDNAie5>J 
fcifegU mDOtbTABlcO^a-T-f^fiiS* 

[00 63] ^56012 TAKlO^^lMaii^-tfTtiffl 
MCfcttS N F - a: B«ttft©WiJ 

( 1 ) h hTAK 1 <0^£t^3tffci|l6<9JR1§ 
fTISttiWlO ( 1 ) lzt5^XWftLfz3m<Qt hTA 

k i cDNAjrflii\ -eoa— f-f v^^-^t?a?^ 

BtJt" ( hTAK 1 a-cDN AcOEcoRI-NhelgSKr, h T 
AK 1 b-c DNAOEcoRI-Nhelftft&tfhTAK 1 c 
-cDNAcOEcoRl-XbalBffr) CD&<*£, MM>MMmi 
ffl<??-77XSKpcDNA3.1 ( + ) (Invitro 
genttS) <OEcoRI-XbaI«»fatfi[fcaaX,-e, TAK1 

[0064] 4fc. ttES9t«l*> (2) fcrORftUfc 
hhTABlcDNA^fH. -eO=?~f >^S#£ 
*tr»»Kfr (Hindlll-EcoRlSfifr) £, ISEE^?* 
KpcDNA3. 1 ( + ) OHindlll-EcoRHJJ 

»fs?{4(cfflaAT-, ta b i m^mmiryx S K£ 

[0065] 1WBTAKl»Hfflfflftir5^5H*, 

f, HeLaJiBSl3h7yX7x^^3>(-Titth7 
yX7i?>'3/' ; transient transf ecti on ) L-tfi. >I 

m#1-*>\iVXV-A. LipofectAMINE, Lif 

e Technologiesttl?) SrfflWCfi^/t. 

[0066] *k itTAKim.immmt>i<iiT 
ak i -tab i $m&mim&%ti. zn^mm^ 

1) SWU/r^yy (lOOjt/g/nl) SrSsioU: 
nVlV^-X^yiV^y 3 ->f -^/Uglft (Gibcoft 

[00 6 7] (2) 7-»7h77t^ 
«fl ( 1 ) Tfc&flfcTAK lSS^^WiiJctfTA 
K 1 -TA B l^«mWSS^ffl<r\ (Sakurai 
f>. Journal of Neurocheoistry ^59^, ^2067—2075 



H, 1992^; Sakurai <5, Biochim. Biophys. Acta. 
Jgl316ig, §I132~138H, 1996^)|^c073&t*t 

womb* kmttimzvmLtz. 

[0 06 8] ZC0®mm(5M&) fcRlWKUsR 
aiffi7 , u-7*k (20mMHEPES ( P H7.9), 0.3 

nH EDTA, 0.2sM ECTA, 80mM NaCI. 10% 7>)-ta-fV, 
2n%lm\ poly[dl-dC)) afflTSOjMBIIS^RjB** 

7 4 -t£T Ta-7t *S£ Lfc N F - ye B £ &fc[} Lfc . 

^H-^T'fel.Oc t- 1 (0ctamer-l) (Verrijzer^>, 
Genes and Development, B4^, SS1964-1974X, 1990 

{ 0 0 6 9 J ^Smrn-7J±, 32 PT-fl^LJtZ*® 
0>&JicDNA£/Bv">*:. NF-/cB^ajffl7 - n-7<7)i2 
¥\t LTfi. H I V(7)LTR (Long Terminal Repeat) 
IZfrtt-tl N F - « B«te£ak RfltO i> O^fflk vt:. 
i/i. Oc t-l&ittfflTa-7<«*i|kLTli, 3V 
-feVD-T-E^JAGCTAMT^tf^U r-*£ffl^ 

[0070] ISIE<?5j;-5(cL.T, y;Uv7hT >yfe<f fc 
ivNF-/c Btf>«eff £JgRfc LTN F - at BvSttft 
*H*fc*5ft, 02(C^LJtaO, t hTAK 1 (hT 
AK 1 a, hTAK 1 bXtihTAK 1 c ) £TAB 1 
k k lZ%mmftZtt%&lZ\i , NF-*BO«V) 
^fir^^il, NF-/cB«gtt-ft*®«>fe*Ufe. CIO 
i3&fS3l«;i, h r-TAK 1 k LT. hTAK la, h 
TAK 1 bRIXhTAK 1 cOV^^fflt^^fct, 
Wsbtytltitf, #ChTAK 1 btCfcHt, NF-atB 

[0071] -77, t NTAK 1 <0**$SaWBt3-t*fc 
SHiiatCfcV^Tti. NF-/c B^vSttft*^ hiXtcfr-y 
tz. tic. 3yho-;meWkfC«asLfcOct- 

ni, tak i &tf/xteT a b i PMmmmzitm 

[0072] C1C0J;^(C, tbTAKlOftfflOiiSSfc 
#oT, NF-«:BC0?SttYb!/ { l8«$^Ck*^, T 

ak i«, NF-«rBcovgtt-(i:cs«.4-e<ov'^;i'e 

^k#*)*>ofc. 

[0073] (3)V*-;-77W (/^7i7- 
HfT y-fe^ ) 

EH+^O^BiK (Tanaka^). Journal of Veterinary Medi 
cal Science. 3S59&, ^575-579)1, 1997^) fe«c077 

7i7-b7"/^) Zfi-ylz. 
[0074] NF-atB t&SWM (GGGGACTTTC 
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i7-felEf (Luc) <D±.mzM*-&A,Z\ \>X-5 
-7yXi K ( P (kB)4-Luc) SrfESU:. 
[00 7 51 fcfc, WJH ( 1 ) ffia<TOWStJ|St. TA 
Kl5&JKJfta&;i7*7X5h'£\ d^HJStTTABl 
^Jgma^x. 7*7X5 h'fc£C. HeLaiHI:h7y 
X7x7y3y ( — 7&&hyyxyx?isay ; transi 
ent transf ection ) t-fc. fiL h5>^7i?i'3/'K 
RLTtt. frKf#t.tl7tU^-^-7'7X5K ( P (k 
B)4-Luc) fc#fcjllHfc. 

[00 7 6] *K LXls#-7-77X$.Y&VTAK 

immmz-Tyxsh- (sx/tab imw&m 

7yx $ h*) ZStsYyyxy i.tfyyzfttz. %t> 

zmmLzwmLtim&mz^z. /^715-ki 

K> St^ffeftlSggH (MicroLuoant LB96P. ^ 

[0 0 77] *<D*§£. H3fc^Lfea»), bVTAK 

I (hTAKla. hTAK 1 bXJihTAKl c ) (T) 

mmtmix^y^y-m^nmm 

NF->cB©jgttft) {A«2:/li:'|g<6^il^r> 
fc. U»U thTAKl^TABl tktfcieiti^ 
S-erfciWIBTtt. *?*^**£t«IIIIJftfcfl«LT. 
jw/yxy— m&vmgzmn (7&*>*>. NF-* 

[0 0 78] Z<7)£olZ. mO&yH'i'7YTv*4m 
tWm.. 1/X~9-Ts*i4m0l">7xy~e7y* 
■im) KioTt, bhTAKl<9flsffl<9i8&£#-3 
T. KF- K B<D-<S&fctimmZtl, TAK1*%M 

[0079] z<?>& oiztaki tmmmy&t 

itizMi-imimmzi^t t#X'S< & tnt t> 

tit. 

[0080] $11013 V-;sJ7i)-yYisATJ»m 
m Lfc T A K 1 1 T A B 1 t <7>%ii!>miii& 
msgmMKT) < 1 ) TltTtrt hTAK 1 cDNAOfi 

«(GAUmfrfcl4 7*BOT5./«8tt) *a-F 
^SDNA$-^-tf^^^^-pGBT9 (Clontech#$5L 

I I h tak 1 1 <m&? >'*?mmii-&tz#>co7 

yXii HpGBT9-TAKl$:#&. 

[oo8i] mimttm 1 <r> < 2 > ti#*:b hTA b c 



(GAL4<D7 6 8A>£881#@<7)7$yl3gg) 
£3-h*1-&DNA£^tf5&g / <.7:$'-pGAD424 (Clont 
echttlL ^atwo-hybridvXf-A^^^-) (7)7.11/ 
+?a-->7MmzftA-?&. Ztilz*.*). GAL4£M8s 
¥*SttftS!<JfcTAB 1 tcOlt^ge®S:f63S-r.5^ 
cOT^XS h'pGAD424-TABl£#|>. 

[0082] MB-cn^n-g»iit^se®iMr7x s h 

pGBT9-TAKmtJ f pGAD424-TABli&a±KSSffltettSFV526 
(Clontechfti?) «!S»SFY526«, GALlfc 

iaci<oM£&tt&m&mzm>ttizm. GAL4jte 

?«>M^***LTV*4MB**T** (BartelA,. Bi 
0 Techniques, |S14^, 3S920-924K. 1993^) . Jgff 

•j7-h7r y&tfn-f x>-£A££tf*:-&ifttgi4l;:Ttg 

[0083] mizn&btimmmmz. mm 

{tLKitmm) t6. 4~5BfrlBIB«fft, 
£S<&**fc J: OEitZL. /3-tfy?h 
fafli: LT\ TAKUTABl^ (*S^ffl) £ 

[0084] wrihi'^kwc <t o t , m.mmizp 

-ijy? h i<y~Vft&<Qm^Wr>t>h*:®&lz\i,. 
tnmtomzii. TAK 1 fcTAB KOfitefcBW* 

[0085] Hil0!l4 TAK 1 <7)MAPKKKJStt(D 

t hTAK 1 <XliN5f» (2 27$yK) tfrXifeLfc 
b hTAK 1 ) Sr. &T<DJ; 3fc tTm*«cO^X'^ 

a3-w«R't6. mmmi<n ( 1 > xn 

7th hTAK 1 cDNA^I^IV^. ^^Tf- 
h' (6XH i sXi±^^f-^V-S-h7yX7i7 

-4f> fefta^&fci6fcs®-LfcawsrDNAi»!^ 

tf^^ a a >>>f ;UX^Jg^7 ^-pAcHL TX<i P A 
cGHLT (7T-SVyx>1^)<*)7^D-- 
y^fttCjfAU thTAKl^ST-^XSh'^t 

*. f#^fx^T7x s Y&m£&$m&s f 2 1 fcaiA 
imtikmmmimnmiz. ty^T-vm 

iD^il^bhTAKl (Xl±N*^«fethTAKl ) 

mmthry < -t -i -^ovh fyy < -tx 
[0086] ttc. mitmmtzir. thTABi* 

[0087] £tz. t hMKK3&lA:hMKK6£, 

(Moriguchi) ty<7)~j?8k (Journal of Biological Chemi 
stry, mZim, mB675^13679H. 19%^) Izmt. 
t hMKK 3lzm-f&WM / m (Genbank/EMBL f-9 
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K—y. Accession No.L36719 ; Derijardf>, Science, 
§1267^. 3fS682~685!\ 199530 &tftMWKK6(C 
Wet SI^MPR (Genbank/EMBL r-^-X Accessio 
n No.U39656£cJ:lAJ39657 ; Raingeaud£>. Molecularand 
Cellular Biology. 3516^. SS1247M255K. 1996 

RmtX*). thMKK3$.tfthMKK6<7>£!lIR$ 
iSSrMfcDNA. XiiTAK Uz£^>X V >mfc$tl 

i>ts /m%&&.®<oE,m$ts c d n a mm s . 

C*lA.cDNA5:fflV\ 97«&+Y ( 6xH i sX\* 

?)V9tt>-s-\-yyx7x.y—*£) Ztttiatht: 

-pQE-30 (QI AGENTS?) XtepGEX-2 
ALT. t MMKK 3^7-7X5 KaytbMKK 6 

m ( j m 1 0 9mz) mxi®t>titc%mmmm 

Ltz9 H SrSpJffl-tS 77 ^ rxx -r n-? h ^ 

[00 88]|inaT1i«T.£tr-TAKl (X<iN*« 
r-TAKl ) S-^tCfStThhTABlte^ 
£*>t!-tg8£ (MAPKKK) tlXM^K tr-MKK 
3iL<lithMKK6££ftkLTffl^-c. WRWR 

Si&ATP100juM£-&tfb , JX$S«?g (20mM Tris-UC 
1, PH7.5. 2mM EGTA. lOmH MgCl 2 ) tpWCiZXffd . P 

>?-izx 3i Pxw 3 pmmATP<DM^^m^ix 
tz>z\uzx>). mm-m^mi. mmmmzxm 

[00893 m&m 5 %mm.TA k i zmimttcM 

v.T<?)£oizix. mm:X<mmrAv.\ 
( t^t»4STAK 1 ) ^wmm^tzmmm 

\K NF-/cB«ttfttf>#j!l£tftffiLJfc. 
[00 90] (\)TAK\mfTAB\<rymf<99 

-mktYyyy7x.9y*y 

^^-7 , W5HpFLAG-CMV2li, 77'// 

itlK#><rX??-X'h&. th-TAKl (tr-TAK 
1 a) <59^*cDNAS-. pFLAG-CMV2 (Ko 
dakWIWEcoRl-Xbal mWfflWmWL 
kt J: 9 . 77 7^ffliB3ii/'MTA 

Kl (Flag-TAKl)c0^^7^-^#^. 
[0091] ^^Affl^f •> h (QuickChange si 
te-directed mutagenesis kit ; StratageneitS ) 
V\ MEF1 ag-TAKl&^^-CDTAKlg 



smmz^mx ix &m.mmi<7 * - l . 

STAK1 (F 1 ag— TAK1K63W) <D^m.K9 

z<m%<9?-iz£ r )mizti&%mm 

TAK 1 ii. HfeSTAKlcoeSSiCO'Jx^^^ 

vvrvyTymmizm&Ziixts*). TAKi^t 

[0092] mil<?>7 y -y /ttjD £*ifcff£9Xii$£ 
STAK1 (Flag — TAK 1 X(±F 1 a g —TAK 
1K63W) <7mM<79-Z. mkb&^UTABl 
?m< 9 9 - k k i> It H e L a M jB£ 1- 5 > X 7 x ? >- 
hVL. -iittfc#HS-efc. 3^r-n-^kL 

fc. }-7^7i?j/ 3 ^i. l>*7x:? r-7$yf*Jg 
(Life Technologies^®) fcfflUTfrn. TABIO 

m.^99-i$mm.mm2 d> kutto*^ 

[0093] (2)y/^7h77-fe'f 
fTE ( 1 ) TltJfc. 7 5v^fttllS*lfc£RMTAK 1 

(Xtt»4STAK 1 ) SrTAB 1 k fc ifcfBBtBSSS 
tffc«H8£fl§K %tW)2 (2) kBttfcLT, tVI^ 
7hTv-b^?rffo^. 

[0094] -eo^S. 04<O (A) fc^Lfca*). < 
^ ^ -(T)^X I ZMM tHMIX, S4MTAK1 
(F 1 ag— TAK 1 ) £TABlfckU::?|J!*S&§ 

X<^STAK1 (F 1 ag-TAKl K6 3W) <7) 
TABlttCt^^-tirTtNF-ArBcT)^ 

[0095] (3) VX-9-Tv*.4 (^7i5- 
^T y-fe-f ) 

ME ( 1 ) TUfc. SE^STAK 1 ( F 1 a g— TAK 
1K6 3W) <0fS<?MHeLaii(:f7^ 

7i^y3yLft. ffl. h7yx7i;y3yt:ffl^ 

F 1 ag-TAKlK6 3W^<^^-c0l;{i. 0/i 
g. 0. 03/xgJtt/O. l/igcD3a^kL. Y~9 
/WDNARtfmt (0. lAtg) {C^I.Jr^^^- 

[00961 ±fc. h^y^i^j/gy^ctn 

ifi^2tf9 (3) xntzl/X-f-TyX-ZF (NF-zc 
B*S-&ie5i|k*^^^7x7— fe'itfe^$r^Op (k 
B) 4-Luc) SrlSHSKJUX-C H 5 >X7x9y 3> 
Lit. 

[0097] h7^7i^y3y<024«, tgtfe 
+fcTNF-o«ra»iME2 0ng/in] k^&J:^8s 
AoL^r (3yhu-/UiTNF-«^afe&DkL;t) . $ 
5^*S«f^ (3) klsimcLT. 

[0098] -?-<7)|&3IS\ 04 (B) t^L/L- (0*T 
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AK 1 K6 3W<7)*EEP. +» #«F1 ag-T 

AKlK63Wf&fl<:??-c98£taI:0//g. 0. 03 
UB&tfO. lvs£&«2kt. ) . 04 (B) iZffiL 
fcii 1 ?. TN F - a fflCi otlHi^ft^x? x 5 

— tffittOfMl (NF-ArBOiStt-fc) te. Yy>xy 

[0099] iOlSIW»4>. ^-f— b'vStt^X<'SPS 
TAK Hi, fflmiHX'%M2&&Ztl,Z£r) , NF-a: 
B cOvStt-fkSr WJ-f S £ k **;b*>o £ . 

[0100] CKOikfcL h5I£ (2) N 
F-«BMfi«Cfe^tTAK 1 jPiHfcflS *f 
£k*«flt6fcfct>fc. TAKKW- 

— t'iStt^T ak i oattfl:fcii»f saaw*. nf- 
h. 

[0101]J9fcW6 «Brtfc*Jft6TAKli:TA 
BlOfflSftffl 

JElT*>J:$fcl/C. TAKlSrTABltttCHlIti 

TAKlfcTABlWHSfWB (gg) fc&ajLfc. 
[0102] ( 1 ) «^h5yX7x27^3y 

* -r , mtw 5 k i»i«(c u, 777 mira$ 

STAK1 (F 1 ag-TAKl)X«i^SSTAKl 
(F 1 a g — TAK 1 K6 3W) COfPfv??-^ $ 

&t>L<iiTAB HgJ^^-kkUC, HeLaiffl 

ffiter-^^x^H^U:. 
[0103] ( 2 ) ^(K»*J J: VftSE^o V? 

Tff)3i0izLXmmmfm (cell lysate) SrPSt 
fc. -f&;b*>, »&JS?fgff?S (25mM HEPES( P 

H7.7). 0.3M NaCl. 1.5raM MgCl 2 . 0.2mM EDTA, 0.1% T 
riton X-100s 20mM/3 -glycerophosphate, O.lmM sodiu 
in orthovanadate, 0.5mM PHSF, IraM DT1\ lOjt/g/ml apr 
otinin, lOjug/ml leupeptine) £fflWTjg»Lfc&, 
3<gl=#f?L. 1 04Ha*fcLfc. jf<l>fts ±»£t>IX 

[0104] IfflTfcfciHMSflfiS* .iKyy-/ 
<M5 . 3f^|jJ?) kfctfcl.5BSH*»-fy#a 

1- U §f>t:70f'fyG-fe7TO-X (Pharmaci 
a#l{) **ftlU 4-C. 1 . 5B*|SMS*jWC«£1, 

(20mM HEPES( P H7.7), 50mM NaCk 2.5mM MgC 
1 2 . O.lmM EDTA N 0.05% Triton X-100) X'5E9cfr 

[0 10 5] ff^t'-X (ftgifc&B#) SrSDS-tf 

lit? D s k yfrmsmmiz® itztk. pvdf 

(polyvinylidene difluoride) J&t^U &g7*n 



l&tfTAKlSr&aiLfc. TAK1&IXTAB1218 
th-fl»^J6cr)fii:«ci: LTli. fitTAKlffifls (M-l 
7 ) (Santa Cruz Biothechnologyttl?) MftK-TA 
B 1 fiift: ( N - 1 9 ) (Santa Cruz Biothechnologytt 

[ 0 1 0 6 ] fll? 9 •/ 7"^tfc&ffi#tf>&K:/o r < 
>i/cO^^05(^Lfc. ±gt±, ISTABlfiiftT- 
cO^aaS*. 4fcTSttfiLTAKia«rCO«UlSISj|lT 

[0107] HSKvLfca 1 ?. »±STAK1 (F 1 

a g— tak i ) zmimL^tzwm&tsiyy 

aatRB^+fc, TABl#£#l/Otf:. 4£. gf± 
StfrX-T^HSTAKl (F 1 ag — TAK1K63 

w) ifeRflfilS*C:«yBfc:Uv>TfcH«t, M« 
Bfl-^fcrT A B 1 LT vvt . 
[0 108] CO^t. TABlliTAKl (»£S 

atfsa®> fcft*Ra»*njfeik3&»^s tak it 

TAB l ti«rtT-ffi5fWHLT^£.: bffbfrZ . 
[0 109] 4£, »£STAKlkTABlUU 

# -tf«ttfe*L*V^aifiTAKlUWIi^t:tt 

'J yif^SttJt^fc 5rR?fcLTV^ k#x. feixfc. 
[0 110] < 3 ) WH*»DflyB<3«l£ 
ME(1) k|i]««CLT- TAK l^TAB 1 hhii\Z 

(2) k|SI*fcLTft!aa»HfefcJ: l 3TAKli:TAB 

\<r>m.Km *vMtt&. mmwv : tp£iz£ 

oT. TAKlfcTABl iT^^IWb^S^ti^J: 

d36»* ! t*rf*ikfcJ:0. -?-^fe®5i)«^TAK 1 k 
tab lofflSfPffl (*££) t=W4lft««JK^ffl^ 

[0111]H»)7 TAKUCtSie'J^iHkk 

OT<Oi-5fcLT, TAKl^TABlkktfcfBS*i 
a$-^«Jfi36»fe*aEi*BS«fcTAKl(=OV>T. ^ 
■ tfTyfe^SrHSfeL. TAK 1 (cJ:l»iS , J>'Slft 
k T A B 1 <?) U y»fkSr«iaj Lfc . 
[0 112] ( 1) tm<r>Yy>*7*9 t s3>%&%. 

mm 

4-f, HiSff(5k|Sltt(cL-C. 77-y^ttSP$^H4 
STAK1 (Flag -TAK 1 ) XlisSHMTAK 1 
(F 1 a g — TAK 1 K6 3W) <7>^S^^-2r, & 
mi>L<iiTABlftm<??-kti>lZ. HeLaJH 

mzYyvxy*?i'?>Ltz. Yyyy-y x.7^^y 

2 4 *mk<mw)*h , k mmzLxmmm 
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[0 113] (2) fcfTy-M 

frieti#^ei:7 5 -y /£gat&ffl#£fflv\ ar<r>x 0 

[01141 -T&;b*>. 3 0m W 

t (20nH HEPES(pH7.6) . 20mM MgCl 2 . 2mM D 
TT. 20mMATP. 20mH 0 -glycerophosphate. 20uM diso 
dium p-nitrophenyl phosphate. O.lraM sodiun orthovan 
adate. 3xtCi(r- 32 P)ATP) fcflDX.. 30°C. 3O#0 

owe*- V 7 ^/57 -r 
[0 115] 06(t*UciiO, Sf£STA 

Kl (F 1 ag-TAKl ) tTAB 1 emftZWm 

mttmm&yyvfftmxmftx'it. taki 
y^k ( seu ai^TAB ic^u 

fgtf>£>fx£. U>>L. U£MTAKl<W£?£$ti3£$ 
*toNWW«M«tl»B»Tli. TAKiaOTABlff) 

Slttfc$:<aSISlTAKlfcOlrVtli. TABlt*t 
[0116] Z.ilt><r>Ztfrt>. TAK 1 tiTAB 1 h 

BHfcaVT a k 1 1 J: ST A B l <n ') >Mftj)<&Z h b 
[0 117]mtM8 »fifci>lt£TAKlfc IK 

AKlfclKKfcOffiSftffl (&-£) £®iXltz. 

[oils] ( i ) «a«h5yx7i?y3y 

b r- 1 KKaiaiT/b h I KK/8C)#cDNA 
J,^?-r5Xib'pcDNA3. l( + )His 
B ( I nv itrogentti) fcffiitti klz£ 0 I 
KK^fgSK^-SrlftfL*:. bh I KKa (Genban 
k/EMBL accessionNo.AF012890 ; Cell. SS903£. §5373 - 
383H. 1997*) . fcitfb h I KK/3 ( Genbank/EMBL 
accession No.AF029684 ; Science. IS866 - 86 

9JC. 1997*) OcDNAii. b hm^EfcjJteSHI&t* <T 
HP- 1 ) WmRNAA^aiK^PCR (Reverse tran 
scriptase-polymerase chain reaction) iZii OIX^L 

[0 119] ClfKoI KK%M<??- (IKKaiS 
^^-Xt^I KK^^^-) Xpre 
s sff#\)1-T1- KiWWDitflfc I KK ( Xp r e s 
s-IKKa£*:liXpress-IKK/?) 

[0 120]<?:(C. HJS0U5fc|5iaitCUT. 75^ft 
flDL£»±3!TAKl (F l ag-TAK 1 ) WgM*. 
maXJiTABl^S^^-tfcttHe 



?#£IKK (Xpress-IKKaJ«iXpres 

s - 1 kk/3) ngm^rf-hmmzmu (xmm 

[01213 (2)^»^7 J D7f^>/ 

h5y^7i?i/3y«24^^I8ai^. 

6 1 RWc LT . tnn$KKK&H& !S7 5 -y TTSfrfc 

ovvcSDS-jKIW.M'TS r-'«§U*l!j£4To£ 
f&. M7D.yr<>/^-C. IKK&tfTAKl 

[012 2] IKK (Xpress-IKKaSW) 
StfTAK i Ztfift-f&fzlibOijifok LT«. KXp r 
e s sfiif* (M-2 1 ) (Santa Cruz Biothechnology 
ttS!!) ai/Ct-TAKltfl;* (M-l 7) (Santa Cruz 

Biothechnology ttS ) SrS-^fflttf:. 

[ 0 1 2 3 ] St7 9 / T'^fcStfcl^ffl^O^T'P >y T -f 
y/<7)*S££07(CynLfc. 

[0124] ±gli. ffi7 9 -y /&gifcl$ffi#<7)CiX p 

res stxmzxbma&k. 

Xp r e s sfi£ft{::J:6t&aj*£3L ifcTSii, ffi75 

•y /^gitKB^ottTAK i awe j sfcasMmt-fc 

[O12 5]07fc*LfcS , J, TAKI (Fl ag- 
TAK 1) fclKK (Xpress-I KKaXteXp 
ress-IKK/3) £3BE»l»t§-£T AB 1 limiM 

IKK#tfcaj£tlfc. ;<7)J:oi:iKK(iKK«a^ 
0) tfTAKlk£&®m*tlt:Ztfrt>. TAKI 

1 1 kk ( iKKaRr/0) imm^xis^mix^ 

IZkffbfritl. 

[01 26] U)>L. TAKI. IKKfctttCTAB 

i itftmm&ZittzmMxu. fay ? >y ^^ms^r 

+(C1 KKii^di^iX'Sr*^^. Z<7)Zkfr$>. TAK 
1«. Stt^n-Cv^vvKJST'JiiNHJart't'IKKtg 
TABl^«tOvSttft.$ix/i«® 
TJi. fflBa^T'fiOIKKfccofe-^fc^^te^'m^ 

[ 0 1 2 7 ] «J§^^^ttaJ?g^^6a7'D 
••/X-l y7"<7)^. TAK lS.^ I KKfcfc tKTAB 
lt^StiK$-a:3t*ffllBCt5^Tl±. IKK(IKK« 

at//?) osds-*ut^ | ja'T5 vy/v&mmx 

X d&lifiJi. TA B 1 ZZmM&Zttfr^fflMk 
t5^Xlt%.t>ti%fr-*t:. 

[01 28] ZtlbftZkfrt*. T A B 1 "CvStt-fbSil 
fcTAK KOfSCioT. I KKcy)B^7*JL-.5-h 
( I K KaSM ) fiWIBartT-'J y|(MI:*5?»t* t^fc 

#i.<ofl£. t^fc^s TAKlIt NIK (Regnier 
et al.,1997; Woronicz et al., 1997) tfflUiZ, I K 
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[ 0 1 2 9 ] H56M9 TAKl(Ci;£IKK?g£tfK9 

WT^«t0tLT. TAK1&TAB1 fcfcMCfSSii 
8§tf£i»^^ifcl$$-£*: I KKl^tCo^ 
"t. I /eB£afi£-f&*^— fcfRlS ( IKK*-f~ tf 

[0130] (1 )m&0)hyyz.yx7i'a>RV : ft 

m&mstmmizLx. yyvrmuztuzms. 

ITAKl (Flag-TAKl)Xl^lITAKl 
(F 1 a g-TAK 1 K 6 3W) ff^MK^ . * 

mi>KteTABimi'<.??-bki>iZ. HeLal 

MZ h 9 y X 7 x ? a >" L £ . 
[0 1 3 1 ] *W«I KK*»Rn«$***T 

tt. Hlt0l8i:WaWC. Xpress^/ftt$^I 

KK (Xpress-lKKaXttXpress-IK 

[0 132] h7>X7x^v'3>'C7)2 4^P H m50W 

I K KS^*^M»?fS^I:lffi I KK a Sift 
(H-744) (Santa Cruz Biotechnology^!?) 
4fci**tt I KKCO^ifcK£0^t«ifjiXp r e s s 
fitffc ( M- 2 1) (Santa Cruz Biotechnology^) £ 
fflVtf:. fflUfcfiUKKafitftf;);. IKKatRaiK 

[0 13 3] (2) lKK=»f-r— fe'Tz-fe^f 

fcLT, mill kB (2. 5/ig) *»B»»caSlnL. 

fc. asrrtt. rjemstsds-^ut^'J^ts k 

*^7-f-£|SISU:. 

[0134] SlBSHfrsa^^ I k B t LTli. G 
ST (/;^f^>-S-h5yX7i7-fe') OC* 
SfctM /cBa£7)IBl*>A>54#g^fc0rSyS« 

(WT. GST- I ArBal-54) £Jfl»fc. 

[0 1 3 5] HJjUIycBli. 7<JSeiS±(CGST-I 
/c B a 1-540&3K? *-£WAU:am«Mfc0*S* 
GST-I /cBal-54^^<^^- 
Ji. tM/cBa (Genbank/EMBL accession No.M6904 
3 ; Cell. g565%. S1281-1289H. 1991*10 «0cDNA 
<D o *>3S 1 5 4SB *-W>7 5 -/ 3- K-f 

&cDNAgB#£. ^^-7*77.5 KpGEX-2T 

(Pharmacia*!:!?) (OBaraHI - E c o Ft I WBf^ffi 



[01361 I KKdf-f- HfT-yfe'fc7)^5rll8^ 
Lfc. (A) Ht. |*R£ttIKK1g£«c (ft I KKafitfls 

9. (B) 14. ? r 3fcttl KK (iiXpr es s*t«c(Cj: 

[01 37] 08 (A) CSLfcjl"). yyyi/maL 
£Pf±3STAKl (F 1 a g-TAK 1 ) toiX/TAB 

i z&mwmzittiiSrii. i kki^« i 
KK^t- mmismizmmt:, 

ttfcSKgPSTAKl (F 1 a g-TAK 1K6 3 
W)ttIKK»Stt*ffl*L$n&»o>fc. 

[ o 1 3 8 ] it:. ?h3fett i k k *%M$ittzmmzto 

HTfc, 08 (B) {C*LfcjiO» 1F4STAK15-T 
AB 1 fcfttJ«B«l5*S*fc«^. *MfclxI KK«&tf 
/SOI KK*^~ fef«1x#tt*L*:*<. 1 
T'iiT A B 1 tmzmUm2-£Ti> I KK*-*— fe'vS 

[0139] ifl4>£0^4. T A B 1 lz£ OiSlxttS 
flfcTAKUi. IKKaSlXI KK/SSrvStt-fli-f&C: 

t kj: o n f - k b vmftfth z. t zmttftt . 

[0140] < 3 ) feHKHMOfttflaftg 
l^efcR»O^S:fflV\ TAK 1 {zXh I KK«-^« 

t^ib*>. TAKl£TABlfcfcUc|&lli$£L*:iHa 

mm, ztitmmitmittxi&&mTiz%m- 
h. %mk<?>MMiz^x. mttmtztx i kki 

[0141] 

>)-->7Umk%&. *^(-J;ix(f, TAKltfp 

*mz.ttfx'%h. tfz. *?iw>-}im&. te^feg 

[0142] *m&>imz£ vmtf&tiizmii. s>h 
Mmfeztitzzmi, ftm&tfwt>frt%^x^&<?) 
x\ mm&kLx<7M%izGmx'$>&. 

I 0 1 4 3 ] TAK 1 cOtgfllSria^X{i?IJ$iJ-rS 

t-) . mmmm-t&mmm. (^ttwssjt, r 
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[0144] 

i&nm mm*-. i 

EJiJOjlS : 3 0 

mmm ■. m 
mm : -*« 

m 

GGCCAGATCT ATGTCGACAG CCTCCGCCGC 



c o 1 4 5 ] mm* : 2 

: 3 0 

= tm 

m 

GCGCAGATCT TCATGAAGrG CCTTGTCGTT 
[0146] 



im<0£Z : 2 7 8 5 

mam : 

EW^WB : cDNA to mRNA 



GGACACGGCT GTGGCCGCTG CCTCTACCCC CGCCACGGAT CGCCGGGTAG TAGGACTGCG 60 
CGGCTCCAGG CTGAGGGTCG GTCCGGAGGC GGGTGGGCGC GGGTCTCACC CGGATTGTCC 120 
GGGTGGCACC CTTCCOGGCC CCACCGGGCG CCGCGAGGGA TC 162 
ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 207 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 252 
Gly Glu Met lie Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 297 
He Asp Tyr Lys Glu lie Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 342 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 387 
Ala lie Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 75 

GTA GAG CTT CGG CAG TTA TCC CCT GTG AAC CAT CCT AAT ATT GTA 432 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn lie Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 477 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 522 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 

110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 567 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 612 
Gin Cys Ser Gin Gly Val Ala Tyr Leu His Ser Met Gin Pro Lys 
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GCG CTA ATT CAC 
Ala Leu He His 

GCA GGG GGG ACA 
Ala Gly Gly Thr 

GAC ATT CAG ACA 
Asp lie Gin Thr 

ATG GCA CCT GAA 
Met Ala Pro Glu 

GAC GTC TTC AGC 
Asp Val Phe Ser 

CGG AAA CCC TTT 
Arg Lys Pro Phe 

TGG GCT GTT CAT 
Trp Ala Val His 

CCT AAG CCC ATT 
Pro Lys Pro lie 

CCT TCC CAG CGC 
Pro Ser Gin Arg 

CAC TTG ATG CGG 
His Leu Met Arg 

CCT TGT CAG TAT 
Pro Cys Gin Tyr 

ACA GGC TCA TTC 
Thr Gly Ser Phe 

ACT GAC ACT AAT 
Ser Asp Thr Asn 

AAG CGC TTA GAA 
Lys Arg Leu Glu 

AGT GAA TCT GGA 
Ser Glu Ser Gly 

GTG GAG AGC TTG 
Val Glu Ser Leu 



GAC ATG TCT GAA 



140 

AGG GAC 
Arg Asp 
155 

GTT CTA 
Val Leu 
170 

CAC ATG 
His Met 
185 

GTT TTT 
Val Phe 

200 

TGG GGT 
Trp Gly 
215 

GAT GAG 
Asp Glu 

230 

AAT GGT 
Asn Gly 
245 

GAG AGC 
Glu Ser 
260 

CCT TCA 
Pro Ser 

275 

TAC TTT 
Tyr Phe 
290 

TCA GAT 
Ser Asp 
305 

ATG GAC 
Met Asp 
320 

ATG GAG 
Met Glu 
335 

TCA AAA 
Ser Lys 
350 

CGT TTA 
Arg Leu 
365 

CCC CCA 
Pro Pro 
380 

ATA GAA 



CTG AAA CCA 
Leu Lys Pro 

AAA ATT TGT 
Lys He Cys 

ACC AAT AAC 
Thr Asn Asn 

GAA GGT AGT 
Glu Gly Ser 

ATT ATT CTT 
He He Leu 

ATT GCT GGC 
lie Gly Gly 

ACT CGA CCA 
Thr Arg Pro 

CTG ATG ACT 
Leu Met Thr 

ATG GAG GAA 
Met Glu Glu 

CCA GGA GCA 
Pro Gly Ala 

GAA GGA CAG 
Glu Gly Gin 

ATT GCT TCT 
He Ala Ser 

CAA GTT CCT 
Gin Val Pro 

TTG TTG AAA 
Leu Leu Lys 

AGC TTG GGA 
Ser Leu Gly 

ACC TCT GAG 
Thr Ser Glu 



GCT AGG ATC 



145 

CCA AAC 
Pro Asn 
160 

GAT TTT 
Asp Phe 
175 

AAG GGG 
Lys Gly 
190 

AAT TAC 
Asn Tyr 
205 

TGG GAA 
Trp Glu 
220 

CCA GCT 
Pro Ala 
235 

CCA CTG 
Pro Leu 
250 

CGT TGT 
Arg Cys 
265 

ATT GTG 
He Val 
280 

GAT GAG 
Asp Glu 
295 

AGC AAC 
Ser Asn 
310 

ACA AAT 
Thr Asn 

325 

GCC ACA 
Ala Thr 
340 

AAT CAG 
Asn Gin 
355 

GCC TCC 
Ala Ser 
370 

GGC AAG 
Gly Lys 
385 

GCC GCA 



TTA CTG 
Leu Leu 

GGT ACA 
Gly Thr 

AGT GCT 
Ser Ala 

AGT GAA 
Ser Glu 

GTG ATA 
Val He 

TTC CGA 
Phe Arg 

ATA AAA 
He Lys 

TGG TCT 
Trp Ser 

AAA ATA 
Lys He 

CCA TTA 
Pro Leu 

TCT GCC 
Ser Ala 

ACG AGT 
Thr Ser 

AAT GAT 
Asn Asp 

GCA AAG 
Ala Lys 

CGT GGG 
Arg Gly 

AGG ATG 
Arg Met 



ACC ACA 



150 
CTG GTT 
Leu Val 
165 
GCC TGT 
Ala Cys 
180 
GCT TGG 
Ala Trp 
195 
AAA TGT 
Lys Cys 
210 
ACG CGT 
Thr Arg 
225 
ATC ATG 
lie Met 
240 
AAT TTA 
Asn Leu 
255 
AAA GAT 
Lys Asp 
270 
ATG ACT 
Met Thr 
285 
CAG TAT 
Gin Tyr 
300 
ACC AGT 
Thr Ser 
315 
AAC AAA 
Asn Lys 
330 
ACT ATT 
Thr lie 
345 
CAA CAG 
Gin Gin 
360 
AGC AGT 
Ser Ser 
375 
AGT GCT 
Ser Ala 
390 
GGC AAC 



657 



702 



747 



792 



837 



882 



927 



972 



1017 



1062 



1107 



1152 



1197 



1242 



1287 



1332 



1377 
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Asp Met Ser Glu lie Glu Ala Arg He Ala Ala Thr Thr Gly Asn 

395 400 405 

GGA CAG CCA AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA 1422 
Gly Gin Pro Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly 

410 415 420 

ACA GAA CCT GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC 1467 
Thr Glu Pro Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val 

425 430 435 

AGA ATG ATT ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA 1512 
Arg Met He Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg 

440 445 450 

AGT CAT CCA TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA 1557 
Ser His Pro Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser 

455 460 465 

GAT AAC TCC ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA 1602 
Asp Asn Ser lie Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu 

470 475 480 

CAG CCT CTA GCA CCG TGC CCA AAC TCC AAA GAA TCT ATG GCA GTG 1647 
Gin Pro Leu Ala Pro Cys Pro Asn Ser Lys Glu Ser Met Ala Val 

485 490 495 

TTT GAA CAG CAT TGT AAA ATG GCA CAA GAA TAT ATG AAA GTT CAA 1692 
Phe Glu Gin His Cys Lys Met Ala Gin Glu Tyr Met Lys Val Gin 

500 505 510 

ACA GAA ATT GCA TTG TTA TTA CAG AGA AAG CAA GAA CTA GTT GCA 1737 
Thr Glu He Ala Leu Leu Leu Gin Arg Lys Gin Glu Leu Val Ala 

515 520 525 

GAA CTG GAC CAG GAT GAA AAG GAC CAG CAA AAT ACA TCT CGC CTG 1782 
Glu Leu Asp Gin Asp Glu Lys Asp Gin Gin Asn Thr Ser Arg Leu 

530 535 540 

GTA CAG GAA CAT AAA AAG CTT TTA GAT GAA AAC AAA AGC CTT TCT 1827 
Val Gin Glu His Lys Lys Leu Leu Asp Glu Asn Lys Ser Leu Ser 

545 550 555 

ACT TAC TAC CAG CAA TGC AAA AAA CAA CTA GAG GTC ATC AGA AGT 1872 
Thr Tyr Tyr Gin Gin Cys Lys Lys Gin Leu Glu Val He Arg Ser 

560 565 570 

CAG CAG CAG AAA CGA CAA GGC ACT TCA 1899 
Gin Gin Gin Lys Arg Gin Gly Thr Ser 

575 579 



TGATTCTCTG 


GGACCGTTAC 


ATTTTGAAAT 


ATGCAAAGAA 


AGACTTTTTT 


TTTAAGGAAA 


1959 


GGAAAACCTT 


ATAATGACGA 


TTCATGAGTG 


TTAGCTTTTT 


GGCGTGTTCT 


GAATGCCAAC 


2019 


TGCCTATATT 


TGCTGCATTT 


TTTTCATTGT 


TTATTTTCCF 


TTTCTCATGG 


TGGACATACA 


2079 


ATTTTACTGT 


TTCATTGCAT 


AACATGGTAG 


CATCTGTGAC 


TTGAATGAGC 


AGCACTTTGC 


2139 


AACTTCAAAA 


CAGATGCAGT 


GAACTGTGGC 


TGTATATGCA 


TGCTCATTGT 


GTGAAGGCTA 


2199 


GCCTAACAGA 


ACAGGAGGTA 


TCAAACTAGC 


TGCTATGTGC 


AAACAGCGTC 


CATTTTTTCA 


2259 


TATTAGAGGT 


GGAACCTCAA 


GAATGACTTT 


ATTCTTGTAT 


CTCATCTCAA 


AATATTAATA 


2319 


ATTTTTTTCC 


CAAAAGATGG 


TATATACCAA 


GTTAAAGACA 


GGGTATTATA 


AATTTAGAGT 


2379 


GATTGGTGGT 


ATATTACGGA 


AATACGGAAC 


CTTTAGGGAT 


AGTTCCGTGT 


AAGGGCTTTG 


2439 


ATGCCAGCAT 


CCTTGGATCA 


GTACTGAACT 


CAGTTCCATC 


CGTAAAATAT 


GTAAAGGTAA 


2499 


GTGGCAGCTG 


CTCTATTTAA 


TGAAAGCAGT 


TTTACCGGAT 


TTTGTTAGAC 


TAAAATTTGA 


2559 


TTGTGATACA 


TTGAACAAAA 


TGGAACTCAT 


TTTTTTTTAA 


GGAGTAAAGA 


TTTTTAATTC 


2619 
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TGTGATTGTG TGTATGTGTG TTGAAACTGT AAAGCTTTTA TGACTCTMT ATTAATCT CT 2679 
TAAATGAAAT TAAAAGGCAA AAGAACATGA TTGAGCTTAA ATGATCATTT CTTCCTGCAG 2739 
TGATTCTTGG ATTGTTTTCT CATGTATTTG AAAAAAAAAA AAAAAA 2785 



EW<3*S : 2 86 6 

mm : 

II?lJ?)llffl : cDNA to mRNA 

EM 

GGACACGGCT GTGGCCGCTG CCTaACCCC CGCCACGGAT CGCCGGGTAG TAGGACTGOG 60 
CGGCTCCAGG CTGAGGGTCG GTCCGGAGGC GGGTGGGCGC GGGTCTCACC CGGATTGTCC 120 
GGGTGGCACC GTTCCOGGCC CCACCGGGCG CCGGGAGGGA TC 162 
ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 207 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 252 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 297 
lie Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 342 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 387 
Ala lie Lys Gin lie Glu Ser Glu Ser Glu Arg Lys Ala Phe lie 

65 70 75 

GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 432 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn lie Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 477 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 522 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 
110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 567 
Pro Leu Pro Tyr Tyr Thr Ala Ala His AJa Met Ser Trp Cys Leu 
125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 612 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 
140 145 150 

GCG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 657 
Ala Leu lie His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 
155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 702 
Ala Gly Gly Thr Val Leu Lys lie Cys Asp Phe Gly Thr Ala Cys 
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GAC ATT 
Asp He 

ATG GCA 
Met Ala 

GAC GTC 
Asp Val 

CGG AAA 
Arg Lys 

TGG GCT 
Trp Ala 

CCT AAG 
Pro Lys 

CCT TCC 
Pro Ser 

CAC TTG 
His Leu 

CCT TGT 
Pro Cys 

ACA GGC 
Thr Gly 

AGT GAC 
Ser Asp 

AAG CGC 
Lys Arg 

AGT GAA 
Ser Glu 

GTG GAG 
Val Glu 

GAC ATG 
Asp Met 

TCC AAG 
Ser Lys 



CAG ACA 
Gin Thr 

CCT GAA 
Pro Glu 

TTC AGC 
Phe Ser 

CCC TTT 
Pro Phe 

GTT CAT 
Val His 

CCC ATT 
Pro lie 

CAG CGC 
Gin Arg 

ATG CGG 
Met Arg 

CAG TAT 
Gin Tyr 

TCA TTC 
Ser Phe 

ACT AAT 
Thr Asn 

TTA GAA 
Leu Glu 

TCT GGA 
Ser Gly 

AGC TTG 
Ser Leu 

TCT GAA 
Ser Glu 

CCT AAA 
Pro Lys 



ATT CTG GAT GTC 



170 

CAC ATG 
His Met 
185 

GTT TTT 
Val Phe 
200 

TGG GGT 
Trp Gly 
215 

GAT GAG 
Asp Glu 

230 

AAT GGT 
Asn Gly 
245 

GAG AGC 
Glu Ser 
260 

CCT TCA 
Pro Ser 
275 

TAC TTT 
Tyr Phe 
290 

TCA GAT 
Ser Asp 
305 

ATG GAC 
Met Asp 
320 

ATG GAG 
Met Glu 
335 

TCA AAA 
Ser Lys 
350 

CGT TTA 
Arg Leu 
365 

CCC CCA 
Pro Pro 
380 

ATA GAA 
lie Glu 

395 

CGG GGC 
Arg Gly 
410 

CCT GAG 



ACC AAT AAC 
Thr Asn Asn 

GAA GGT AGT 
Glu Gly Ser 

ATT ATT CTT 
lie He Leu 

ATT GGT GGC 
He Gly Gly 

ACT CGA CCA 
Thr Arg Pro 

CTG ATG ACT 
Leu Met Thr 

ATG GAG GAA 
Met Glu Glu 

CCA GGA GCA 
Pro Gly Ala 

GAA GGA CAG 
Glu Gly Gin 

ATT GCT TCT 
He Ala Ser 

CAA GTT CCT 
Gin Val Pro 

TTG TTG AAA 
Leu Leu Lys 

AGC TTG GGA 
Ser Leu Gly 

ACC TCT GAG 
Thr Ser Glu 

GCT AGG ATC 
Ala Arg He 

CAC CGT AAA 
His Arg Lys 



ATC GTC ATA 



175 

AAG GGG AGT 
Lys Gly Ser 
190 

AAT TAC AGT 
Asn Tyr Ser 
205 

TGG GAA GTG 
Trp Glu Val 

220 

CCA GCT TTC 
Pro Ala Phe 

235 

CCA CTG ATA 
Pro Leu lie 

250 

CGT TGT TGG 
Arg Cys Trp 
265 

ATT GTG AAA 
He Val Lys 
280 

GAT GAG CCA 
Asp Glu Pro 
295 

AGC AAC TCT 
Ser Asn Ser 
310 

ACA AAT ACG 
Thr Asn Thr 

325 

GCC ACA AAT 
Ala Thr Asn 
340 

AAT CAG GCA 
Asn Gin Ala 
355 

GCC TCC CGT 
Ala Ser Arg 
370 

GGC AAG AGG 
Gly Lys Arg 
385 

GCC GCA ACC 
Ala Ala Thr 
400 

ACT GCT TCA 
Thr Ala Ser 
415 

TCA GGC AAC 



180 

GCT GCT TGG 
Ala Ala Trp 
195 

GAA AAA TGT 
Glu Lys Cys 
210 

ATA ACG CGT 
He Thr Arg 
225 

CGA ATC ATG 
Arg He Met 
240 

AAA AAT TTA 
Lys Asn Leu 
255 

TCT AAA GAT 
Ser Lys Asp 
270 

ATA ATG ACT 
I le Met Thr 
285 

TTA CAG TAT 
Leu Gin Tyr 
300 

GCC ACC AGT 
Ala Thr Ser 
315 

AGT AAC AAA 
Ser Asn Lys 
330 

GAT ACT ATT 
Asp Thr He 
345 

AAG CAA CAG 
Lys Gin Gin 
360 

GGG AGC AGT 
Gly Ser Ser 
375 

ATG AGT GCT 
Met Ser Ala 
390 

ACA GCC TAT 
Thr Ala Tyr 
405 

TTT GGC AAC 
Phe Gly Asn 
420 

GGA CAG CCA 



747 



792 



837 



882 



927 



972 



1017 



1062 



1107 



1152 



1197 



1242 



1287 



1332 



1377 



1422 



1467 
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He Leu Asp Val Pro Glu lie Val He Ser Gly Asn Gly Gin Pro 

425 430 435 

AGA OGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA ACA GAA CCT 1512 
Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly Thr Glu Pro 

440 445 450 

GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC AGA ATG ATT 1557 
Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val Arg Met He 

455 460 465 

ACT ACC TCA GGA CCA ACC TCA GAA A AG CCA ACT CGA AGT CAT CCA 1602 
Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg Ser His Pro 

470 475 480 

TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA GAT AAC TCC 1647 
Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser Asp Asn Ser 

485 490 495 

ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA CAG CCT CTA 1692 
He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu Gin Pro Leu 

500 505 510 

GCA CCG TGC CCA AAC TCC AAA GAA TCT ATG GCA GTG TTT GAA CAG 1737 
Ala Pro Cys Pro Asn Ser Lys Glu Ser Met Ala Val Phe Glu Gin 

515 520 525 

CAT TGT AAA ATG GCA CAA GAA TAT ATG AAA GTT CAA ACA GAA ATT 1782 
His Cys Lys Met Ala Gin Glu Tyr Met Lys Vai Gin Thr Glu He 

530 535 540 

GCA TTG TTA TTA CAG AGA AAG CAA GAA CTA GTT GCA GAA CTG GAC 1827 
Ala Leu Leu Leu Gin Arg Lys Gin Glu Leu Val Ala Glu Leu Asp 

545 550 555 

CAG GAT GAA AAG GAC CAG CAA AAT ACA TCT CGC CTG GTA CAG GAA 1872 
Gin Asp Glu Lys Asp Gin Gin Asn Thr Ser Arg Leu Val Gin Glu 

560 565 570 

CAT AAA AAG CTT TTA GAT GAA AAC AAA AGC CTT TCT ACT TAC TAC 1917 
His Lys Lys Leu Leu Asp Glu Asn Lys Ser Leu Ser Thr Tyr Tyr 

575 580 585 

CAG CAA TGC AAA AAA CAA CTA GAG GTC ATC AGA AGT CAG CAG CAG 1962 
Gin Gin Cys Lys Lys Gin Leu Glu Val lie Arg Ser Gin Gin Gin 

590 595 600 

AAA CGA CAA GGC ACT TCA 1980 
Lys Arg Gin Gly Thr Ser 

605 606 

:tttttt tttaaggaaa 2040 
itgttct gaatgccaac 2100 
itcatgg tggacataca 2160 
\atgagc agcactttgc 2220 
tcattgt gtgaaggcta 2280 
:agcgtc cattttttca 2340 
\tctcaa aatattaata 2400 
rattata aatttagagt 2460 
tccgtgt aagggctttg 2520 
\aaatat gtaaaggtaa 2580 
5ttagac taaaatttga 2640 
itaaaga tttttaattc 2700 



TGATTCTCTG 


GGACCGTTAC 


ATTTTGAAAT 


ATGCAAAGAA 


GGAAAACCTT 


ATAATGACGA 


TTCATGAGTG 


TTAGCTTTTT 


TGCCTATATT 


TGCTGCATTT 


TTTTCATTGT 


TTATTTTCCT 


ATTTTACTGT 


TTCATTGCAT 


AACATGGTAG 


CATCTGTGAC 


AACTTCAAAA 


CAGATGCAGT 


GAACTGTGGC 


TGTATATGCA 


GCCTAACAGA 


ACAGGAGGTA 


TCAAACTAGC 


TGCTATGTGC 


TATTAGAGGT 


GGAACCTCAA 


GAATGACTTT 


ATTCTTGTAT 


ATTTTTTTCC 


CAAAAGATGG 


TATATACCAA 


GTTAAAGACA 


GATTGGTGGT 


ATATTACGGA 


AATACGGAAC 


CTTTAGGGAT 


ATGCCAGCAT 


CCTTGGATCA 


GTACTGAACT 


CAGTTCCATC 


GTGGCAGCTG 


CrCTATTTAA 


TGAAAGCAGT 


TTTACCGGAT 


TTGTGATACA 


TTGAACAAAA 


TGGAACTCAT 


TTTTTTTTAA 
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[0148] 



TGTGATTGTG TGTATGTGTG TTGAAACTGT AAAGCTTTTA TGACTCTAAT ATTAATCTCT 2760 
TAAATGAAAT TAAAAGGCAA AAGAACATGA TTGAGCTTAA ATGATCATTT CTTCCTGCAG 2820 
TGATTCTTGG ATTGTTTTCT CATGTATTTG AAAAAAAAAA AAAAAA 2866 



mm : 5 

Efl*)fi$ : 1 704 

emos : wm 

SW^IHI : cDNA to mRNA 

ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCF TCG GCC 45 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC QC AAC TTT GAA GAG 90 
Gly Glu Met lie Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 135 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 180 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 225 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 75 

GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 270 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 315 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 360 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 

110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 405 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 450 
Gin Cys Ser Gin Gly Val Ala Tyr Leu His Ser Met Gin Pro Lys 

140 145 150 

GCG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 495 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 540 
Ala Gly Gly Thr Val Leu Lys He Cys Asp Phe Gly Thr Ala Cys 

170 175 180 

GAC ATT CAG ACA CAC ATG ACC AAT AAC AAG GGG AGT GCT GCT TGG 585 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 
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185 190 195 

ATG GCA CCT GAA GTT TTT GAA GGT AGT AAT TAC ACT GAA AAA TGT 630 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 675 
Asp Val Phe Ser Trp Gly lie He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG ATT GGT GGC CCA GCF TTC CGA ATC ATG 720 
Arg Lys Pro Phe Asp Glu lie Gly Gly Pro Ala Phe Arg He Met 

230 235 240 

TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 765 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 810 
Pro Lys Pro He Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 270 

CCT TCC CAG CGC CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 855 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Thr 

275 280 285 

CAC TTG ATG CGG TAC TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 900 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC AGT 945 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 

305 310 315 

ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG AGT AAC AAA 990 
Thr Gly Ser Phe Met Asp lie Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

AGT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 1035 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr He 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 1080 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC CGT GGG AGC AGT 1125 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 1170 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GCC TAT 1215 
Asp Met Ser Glu lie Glu Ala Arg He Ala Ala Thr Thr Ala Tyr 

395 400 405 

TCC AAG CCT AAA CGG GGC CAC CCT AAA ACT GCT TCA TTT GGC AAC 1260 
Ser Lys Pro Lys Arg Gly His Arg Lys Thr Ala Ser Phe Gly Asn 
410 415 420 

ATT CTG GAT GTC CCT GAG ATC GTC ATA TCA GGC AAC GGA CAG CCA 1305 
He Leu Asp Val Pro Glu lie Val He Ser Gly Asn Gly Gin Pro 
425 430 435 

AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA ACA GAA CCT 1350 
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Arg Arg Arg Ser 



GGT CAG 
Gly Gin 

ACT ACC 
Thr Thr 

TGG ACC 
Trp Thr 

ATC CCA 
He Pro 

CTA GTT 
Leu Val 

TCT CGC 
Ser Arg 

GGC CTT 
Gly Leu 

ATC AGA 
lie Arg 



GTG AGC 
Val Ser 

TCA GGA 
Ser Gly 

CCT GAT 
Pro Asp 

ATG GCT 
Met Ala 

GCA GAA 
Ala Glu 

CTG GTA 
Leu Val 

TCT ACT 
Ser Thr 

AGT CAG 
Ser Gin 



He Gin 
440 

AGT AGG 
Ser Arg 
455 

CCA ACC 
Pro Thr 
470 

GAT TCC 
Asp Ser 
485 

TAT CTT 
Tyr Leu 
500 

CTG GAC 
Leu Asp 
515 

CAG GAA 
Gin Glu 

530 

TAC TAC 
Tyr Tyr 
545 

CAG CAG 
Gin Gin 
560 



Asp Leu 

TCA TCC 
Ser Ser 

TCA GAA 
Ser Glu 

ACA GAT 
Thr Asp 

ACA CTG 
Thr Leu 

CAG GAT 
Gin Asp 

CAT AAA 
His Lys 

CAG CAA 
Gin Gin 

AAA CGA 
Lys Arg 



Thr Val Thr 

445 
AGT CCC AGT 
Ser Pro Ser 

460 
AAG CCA ACT 
Lys Pro Thr 

475 
ACC AAT GGA 
Thr Asn Gly 

490 
GAT CAC CAA 
Asp His Gin 

505 
GAA AAG GAC 
Glu Lys Asp 

520 
AAG CTT TTA 
Lys Leu Leu 

535 
TGC AAA AAA 
Cys Lys Lys 

550 
CAA GGC ACT 
Gin Gly Thr 

565 



Gly Thr 

GTC AGA 
Val Arg 

CGA AGT 
Arg Ser 

TCA GAT 
Ser Asp 

CTA CAG 
Leu Gin 

CAG CAA 
Gin Gin 

GAT GAA 
Asp Glu 

CAA CTA 
Gin Leu 

TCA TGA 

Ser 

567 



Glu Pro 
450 
ATG ATT 
Met lie 
465 
CAT CCA 
His Pro 
480 
AAC TCC 
Asn Ser 
495 
CAA GAA 
Gin Glu 
510 
AAT ACA 
Asn Thr 
525 
AAC AAA 
Asn Lys 
540 
GAG GTC 
Glu Val 
555 



1395 



1440 



1485 



1530 



1575 



1620 



1665 



1704 



[0 14 9] EW#9: 6 

mm : -*« 
m\ 

TTCCAAGCTT ATGGCGGCGC AGAGGAGGAG 

[OlSOlKW*: 7 
BftttftS : 3 O 



mm 

TCCGGAATTC CTACGGTGCT GTCACCACGC 

[01] -7^XTAKlS.^3Sc7)hbTAKl (h 
TAKla. hTAKlb&yhTAKl c) COTiS 

[02] tbTAKl£TABli:fct,fc:#BSI|l3iS 
tffc«a<ON F — k B«Htft ( y>^> 7hTv*4 IZ& 



£0. 

[03] thTAKlfcTABlfcfcfefcSeBJlfiSS 
itfcfflMVNF - k BvStt-fb ( \/*~?-7 y -t-f lZt$ 

[04] S3®thTAKl£f«3^tt»fcl3lt 
&WF-K&mtW>W&\ (y>Vis?Y7v*4 (A) 
&X/ls*-?-7y*-4 (B) <7)&%) fc*LfcB. 

[05 ] t hT AK 1 *%3tMBSi&fflRtf'&ft*: 
T AK l fc*tr*R«»WhWHK7'o "/r < >y<r*& 
* (MUTCOTAK 1 fcTAB lOfflEfWH) tr*L 
Jt0. 

[06] t hT ak i tmm&ttmmrv&ti 
TAK i z-tttfummwfto*-)— Vrv-MGim 

<TAKllCJ:ftSBU>lMfcTAB10'J>iWt) £ 

[07 ] t hT ak i tmnmzitKMf&fri>®t: 
tak i &t:tsmxmm$-ti£vmmmmn%g.7 

V'VT4V7<r> J l&%. («(*TC£>TAKli IKKCOffl 

[08 ] t hT ak i immmitrzmm^nt: 

(TAK 1 I KK«**««ttfl:) £i£U: 
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[09 1 NF-^ B«ttftfiBt:*5ft* T A K 1 Oft 



mTAKl ; MSTASAASSSSSSS«^BAPSQVUfFEBIDYKBIBVEEW^ 60 

hTAKla : MSTASAASSSSSSSAGEMTEAPSQVIOTEBIDYKEIEVKEW^ 60 

hTAKlb : MSTASAASSSSSSSAGEWIEJLPSQVLNFBBIDYKEIEV 60 

hTAKlc : MSTASAASSSSSSSAGE>ltEAPSQVI*NrBBirmBIBVBEVVQRa 60 

mTAKl : AIKQIESESEIUCAFrVB£RQLSRVI^NIVKLYGA^^ , 120 

hTAKla : AIKQXE5ESERJCAFIVEIJlQLSRVimPHI\^YGA^ 120 

hTAJUb : AIKQIESESBRKAFIVBLRQLSRVNHPNIVKLYGfcCI^^ 120 

hTAKlc : AZ KQ IESESERKAF IVELRQL SRVOTPNIVKLYQACIlJPVCLVMKy AEOOSIiYHVLHOAE 120 

mTAKl : PLPTYTAAHAMSWCLOCSQGVAYLHSKQPKAIJ30UJUW 180 

hTAKla : PL P YYTAAHAMS WC LQC SQ OVA YL HSWQ PKAIjIHRDLK PPNLLLVAGGTVLKIC D F GTAC 180 

hTAKlb : PLPYYTAAHAMSWCLQCSCGVAYLHSKQFKAfc 180 

HTAKlc : PLPYYTAAHAMSWCLQC SQGVAYLHSMQPKALIKRnLJCPPlJl^VAGOTVl^C DPGTAC 180 

iflTAKl : DlQTHMTNNKGSAftNKAPEWEGSNYSBKOTW ' 240 

hTAKla : DIC/IlMn^Q3AA>^Pr^EOSNYaK2CaW 240 

hTAKlb r DIQTOMTNNKG SAAWMAPEW EG SNYS SKCDVFS MGI ILNBVXTRRKPFDBI GGPAFRZM 240 

hTAKlc : D I QTHMTNNKG 5AA WMA PEVP EG SNY S EKCDVFS HGI ILWEVITRRKPFDB I GG PAFRTM 240 

mTAKl : WAVHEteTRpPLIXKLEKPIESLMTRC^^ 300 

hTAKla : WAVH^TWPLIKNIJICPIESL^^ 300 

hTAKlb : WAVH^T^PLIlO^KPrE^UfrRCWSKE^ 300 

hTAKlc : WAV^GTTlPPLIKirLPl»IESLMTI^ 300 

n»TAKl : PCQYSDEfcQSNSATSTGSPMDIASTNT;^^ 360 

hTAKla : PCQYSDEGQSWSATSTGSFW>IA£T2frSNKSbTO^ 360 

hTAKlc : PCQY"S D EGQSNSAT STG SPMD IA STI^SNKSDTNMEQ VPATNDT I KRL ESKLLKNQAKQQ 360 

irfTAKl : SESGRLSLGASRGSSVE5IiPPTSEGKRMSADhISEIEARlQA'I@ 403 

hTAKla : SESGRLSIX;ASRGSSVE$LPPTSEGKRM5ADMSEIEARLAATT 403 

hTAKlb : SESGRIiSLGASRGSSVBSLPPTSECraUlSMMSEIi^ 420 

hTAKlc r SESGRLSl/SASRGSSVESLPPTSEXJRTOiSADMSEITlAR^ 420 

mTAKl : CNCQPRPJ^IQDLTVTGTEPGQVSSRSSSPSVPiaTT^P^ 453 

hTAKla : GNGQPRJlRSIQDLTVrcTTSPGQVSSRSSSPS^ 453 

hTAKlb : ILWPEIVlSGHGQPRRRSIQDLTTnXSraWQVSSRSSSPS^^ 490 

hTAKlc : ILOVPEIVrSGNGQPRPJlSIQDLTVrcrEPGQVSSRSSSP 480 

nfTAKl : WTPDDSTDTOGSDNSIPMAYLTU^LQPLAP^PNSKXSMAVra 513 

hTAKla : WTPODSTDTNGSDNSIPMAYLTI^HQ^ 513 

hTAKlb : WTPDDSTDTWGSDNSIPMAYimiDHQLQPIAPCPNSKBSMAVFEQHCKMA^ 540 

hTAKlc i WTPDDSTDTNGSDNSI PMAYLTLDHQLQ — so 8 

idTAKl : ALLI^RKQEXVAELDQDEJOXXOTSRLVQElira 571 

hTAKla : ALl^RKQELVAELDQDEKDQQOTSRLVQSIIKKL^ 573 

hTAKlb : ALiaQRKQELVABLDQDITCDCX2NTSPXVQEXKKIX^ 600 

hTAKlc : QELVABLDQDBKDQQOTSRLVQEHXK^ 561 



IrfTAKl : KRQGTS 579 

hTAKla : KRQGTS 579 

hTAKlb : KRQGTS 606 

hTAKlc : KRQGTS 557 



(mTAKl [i^xTAKI ) 
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[H2] 



Vector TAKIa TAX 1b TAKlc 




602 TAK1 t»a*^ft:«BicJ5lt5 
NF-kBSttfc (W^hT^^f) 



[03] 



12 




TAB1: - + - + - + - + 



Vector TAKIa TAK1b TAKlc 



H3 TAKl*fta£ttfc»»ICi3<ta 
NF-kBSfcfc (M*-*-7?-fe 



[05] 

Rag- Flag- 
Vector TAK1 TAK1K63W 




<ftT A B 1 ftfcfc* *?o?f< >9) 




(ttT A K 1 ttfcc 1 t ?o »t < >9) 



B5 TAB1 fcTAKKDfcXttffi 



[04] 



[06] 



Rag- Flag- 
Vector TAK1 TAX1K63W 



TABT: 



NF-KBI 



B 



F»- 



4 

5 

5 a- 

5 

I 

H 1 

0- 
TNF-ct 




+ + + 

4f_ 

TAK1K63W 



Flaeh Flag* 
Vector TAK1 TAK1K63W 



TAB1 



TAKH 



TAB1f 




06 



T A K 1 fc«fc « a a U >SMfc £ T A B 1 (0 »J vBHt 



[07] 



Rag-TAKI 
TABt: - - + + TAB1: 
Xpress-IKKcu . * - + Xpress lKK P: 



G34 fcJISTAKI &m2*t&mtzt}tt* 
( (A) ?}\,*s-?V7v*4 (B) U#-*-7?*-f) 



IKKat 





IKK3»- 









neg-TAK1 



TAK1 X 



07 TAK 1 <fc I KKOfflEftffi 
±tt : ft F I U &fc*MIS#/ft Xpresa ft* x Ila??<y* 
T« : ft Flae fcfiuJC»S#/ft TAK1 ft** * * □ >* 
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[08] 1093 



Flag- Flag- 




(TRAF2: TKF-a receptor associated factor 2 
IKK : IkB kinase 
NIK : NF- * B inducing kinase 
NBK): NF-*B essential modulator 
IKAP: IKK coaplei associated protein) 



C 1 2N 


9/99 




C 1 2Q 


1/02 




C 1 2Q 


1/02 




GO 1 N 


33/15 


Z 


GO 1 N 


33/15 






33/50 


ZNAP 




33/50 


ZNA 




33/566 






33/566 




C 1 2Q 


1/68 


ZNAA 


C 1 2N 


15/09 


ZNA 


C 1 2N 


5/00 


B 


C 1 2Q 


1/68 


ZNA 




15/00 


ZNAA 


(CI 2N 


15/09 


ZNA 








C 1 2R 


1:91) 
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F^-A(##) 2G045 AA40 CB01 DA20 FB03 

4B024 AA01 AA11 CA01 CA11 DA06 

DA12 EA04 HA08 HAH 
4B063 QA01 QA05 QA18 QQ08 QQ22 
QQ27 QQ42 QQ52 QQ91 QQ95 
QR07 QR33 QR48 QR55 QR57 
QR59 QR62 QR76 QR80 QS02 
QS16 QS24 QS25 QX07 
4B065 AA93Y AB01 CA44 CA46 
4C084 AA17 ZB071 ZB072 ZB111 
ZB112 ZC202 



